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1. Copies of "H and *C NMR spectra of unknown products

Ethyl trans-3-(2-nitrophenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1, 1-dioxide (trans-3d)

86:14)

This product was isolated as a mixture of cis-5d (trans/cis
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Ethyl trans-2-benzyl-3-(2-nitrophenyl)- 1, 2-thiazetidine-4-carboxylate 1, I-dioxide (3€)

Compounds frans-3e and cis-5e were isolated as a mixture, with a trans/cis ratio of 88:12.
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Ethyl trans-2-(tert-butyl)-3-(2-nitrophenyl)- 1, 2-thiazetidine-4-carboxylate 1, I-dioxide (3f)
Compounds trans-3f and cis-5f were isolated as a mixture, with a trans/cis ratio of 97:3.
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trans-2-Methyl-3-(3-nitrophenyl)-4-phenyl- 1, 2-thiazetidine 1, 1-dioxide (3bc)

000°0-—

6P8T—

6PEY
hmm.wv.

L6L'G
602G

£9Z'Ly
Z9°Lq
LVSL
mmm.ﬁ,ﬁ
S09'L

\
GLL
£2¢8
9zz'8
82’8’
rrz'e
orz'8
8rz 8]
08z'g’

4
—
_ - Ij
ebep. .
9ep” = lLeoL
-
(=]
B
4]
(=g
[1G
bBL'G, ) L
6025 ) Fsot i
-

-
0.

=8lL¢€

=80'L

=50°1

s
0}
=00'}
¥60
zo'l

- 2

10

12

13

LE6°0E—

£62°09—

z89'9L
000221
L

69P°€8—

1951241
mmvwm:_
L1521
0616247
VIZ'6ZLA
0LZ'0E L
OpvOEl
0Zr'ZEL—

486 LEL—

66L°8P1—

296°1LZL—

S6L'PZL—

FAR AT

061°6Z1~
pIZ'6ZL

0LZ'0EL—
orr el

0Zy'ZEL—

L4867 LEL—

66.L°8PL—

NO,

ppH H
OQS*N\

o

|

S S

150 149

129 128 127125 124 122 121 12

130
f1 (ppm)

133 13m31

139 138

210 200 190 180

30 20 10

40

120 110 100 90 80 70 60
f1 (ppm)

130

150 140

160

170

S5



Cis-2-methyl-3-(3-nitrophenyl)-4-phenyl-1,2-thiazetidine 1,1-dioxide (cis-Sbe)
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trans and cis-2-Methyl-3-(2-nitrophenyl)-4-phenyl-1,2-thiazetidine 1, 1-dioxides (3ac and Sac)

Isolated as a mixture, trans/cis = 52:48.
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Ethyl trans-2-propyl-3-(o-tolyl)-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3g)

Compounds frans-3g and cis-5g were isolated as a mixture, with a trans/cis ratio of 99:1.
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Ethyl trans-2-propyl-3-(2-(trifluoromethyl)phenyl)- 1, 2-thiazetidine-4-carboxylate 1,1-dioxide (3h)

Compounds trans-3h and cis-Sh were isolated as a mixture, with a trans/cis ratio of 97:3.
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Ethyl trans-3-(2-methoxyphenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3i)

Compounds frans-3i and cis-5i were isolated as a mixture, with a trans/cis ratio of 99:1.
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Ethyl trans-3-(2-fluorophenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3j)

Compounds trans-3j and cis-5j were isolated as a mixture, with a trans/cis ratio of 97:3.
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Ethyl trans-3-(2-chlorophenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3K)

Compounds trans-3j and cis-5j were isolated as a mixture, with a trans/cis ratio of 97:3.
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Ethyl trans-3-(2-bromophenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-dioxide (31)

Compounds trans-3k and cis-Sk were isolated as a mixture, with a trans/cis ratio as 97:3.
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Ethyl trans-3-(2,6-dichlorophenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1, 1-dioxide (3m)

Compounds frans-31 and cis-51 were isolated as a mixture, with a trans/cis ratio of 99:1.

000°0~.
L0077

8r8'0y
198704,

Ve —
e
1ay1
SH0Z—
LTy
2T,

L8ZTE £
arze]
EEET,
WEAe!
1824
mom._&_ﬂ
zZE V|
LSS
BEE'E,
669G\
PIVR-R
E18s T
oeg'sf
000'9’
8109/

VT 1
992" L~
88z L
662
66"

[IR=R+0
625G

669'G~

FAYA

EL8'S~
0EB'G

000°9~-
8L0'9"

trans:cis =99:1

|

_

J

Fro

Nt

S

N Y

=PlLE

<162
Feez

=00k

=00'L
€L
Meo.—

/580
~100
=100
100

<VEL
€6'L

10. 5

11.5

f1 (ppm)

891’ LI~
8z0'plL—

oA Ny

9F6 8P~
80.°05"

SOL'E9—

906'€L,
Z89'9L"
000°22F
Ly

9r1'8Zh
SPZ'8Zh
ZLO0E LA
9LL0EL—
€81 °9EL—

S9Z°Z91-

transcis =99:1

opL'8ZL
SYZ'8eL"

¥96'62 1,
ZL0'0EL"

9LL0EL—

£8L°9€L—

i

i

S p——JLI\——‘\—w—*W—W

| 1
JURSUUIP. R, PP ST

129 128 127

130
f1 (ppm)

B

131

137

138

210 200 1%0 180 170 160 150 140 130 120 110 100 90 80

70

f1 (ppm)

S14



biphenyl]-2-yl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3n)
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Ethyl trans-3-(naphthalen-2-yl)-2-propyl- 1, 2-thiazetidine-4-carboxylate 1, 1-dioxide (30)
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Ethyl trans-3-(2,4-dinitrophenyl)-2-propyl- 1, 2-thiazetidine-4-carboxylate 1, I-dioxide (3p)

Compounds trans-30 and cis-50 were isolated as a mixture, with a trans/cis ratio of 75:25.
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Ethyl trans- and cis-3-(5-methoxy-2-nitrophenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-

dioxide (3q)

Compounds frans-3q and cis-5q were isolated as a mixture, with a trans/cis ratio of 75:25.
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Ethyl trans-4-(2-nitrophenyl)- 1-propylazetidin-2-one-3-carboxylate (4d)

Compounds frans-4d and cis-6d were isolated as a mixture, with a trans/cis ratio of 90:10.
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Ethyl trans-4-(3-nitrophenyl)- 1-propylazetidin-2-one-3-carboxylate (4r)
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Ethyl trans-1-methyl-2-(2-nitrophenyl)-4-oxoazetidine-3-carboxylate (4a)

Compounds trans-4a and cis-6a were isolated as a mixture, with a trans/cis ratio of 85:15.
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Compounds trans-4e and cis-6e were isolated as a mixture, with a trans/cis ratio of 95:5.

Ethyl trans-1-benzyl-2-(2-nitrophenyl)-4-oxoazetidine-3-carboxylate (4€)
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Ethyl trans- 1-(tert-butyl)-2-(2-nitrophenyl)-4-oxoazetidine-3-carboxylate (4f)
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Ethyl cis-1-(tert-butyl)-2-(2-nitrophenyl)-4-oxoazetidine-3-carboxylate (6f)

This compound was isolated as a mixture with EtO,CCH,COOH; however, further purification of

the mixture by treating the column chromatography with Et;N led to isomerization of cis-6f into

trans-4f. Thus, herein we present 'H and '*C NMR spectra of the mixture.
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2. Copies of representative 'H spectra of reaction mixtures.

Note: Most of cis- and trans-products involving the ortho-nitro effect were inseparable, as indicated
in the experimental section. For sulfa-Staudinger reactions, determining the trans/cis ratios by the
isolated mixtures or crude reaction mixtures gave the same results. For Staudinger reactions, the
ratios were determined by their "H NMR spectra of the crude reaction mixtures, because Et;N added
in the purification step by column chromatography led to the isomerization of cis-products into

trans-products. Herein, only some of spectra of crude reaction mixtures are given.
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Table 1, entry 11
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Chemical shifts 6.53 and 5.87 ppm were not the characteristic peaks of cis-products, based on the
following facts: (a) the coupling constant of 10.4 Hz is too great; (b) cis-product was not isolated.
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Trans/cis = 100:0. Dimethyl malonate (6.27 and 3.85 ppm) was added as an internal standard to
determine the yield (59%).
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